Reduced sodium channel function unmasks residual embryonic slow conduction in the adult right ventricular outflow tract.
In patients with Brugada syndrome, arrhythmias typically originate in the right ventricular outflow tract (RVOT). The RVOT develops from the slowly conducting embryonic outflow tract. We hypothesize that this embryonic phenotype is maintained in the fetal and adult RVOT and leads to conduction slowing, especially after sodium current reduction. We determined expression patterns in the embryonic myocardium and performed activation mapping in fetal and adult hearts, including hearts from adult mice heterozygous for a mutation associated with Brugada syndrome (Scn5a1798insD/+). The embryonic RVOT was characterized by expression of Tbx2, a repressor of differentiation, and absence of expression of both Hey2, a ventricular transcription factor, and Gja1, encoding the principal gap-junction subunit for ventricular fast conduction. Also, conduction velocity was lower in the RVOT than in the right ventricular free wall. Later in the development, Gja1 and Scn5a expression remained lower in the subepicardial myocardium of the RVOT than in RV myocardium. Nevertheless, conduction velocity in the adult RVOT was similar to that of the right ventricular free wall. However, in hearts of Scn5a1798insD/+ mice and in normal hearts treated with ajmaline, conduction was slower in the RVOT than in the right ventricular wall. The slowly conducting embryonic phenotype is maintained in the fetal and adult RVOT and is unmasked when cardiac sodium channel function is reduced.